PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 10-236802 
(43)Date of publication of application : 08.09.1 998 



(51)Int.CI. 



C01B 3/38 
C01B 3/16 
HO 111 8/06 



(21 Application number 


09-045898 


(71)Applicant 


: MITSUBISHI ELECTRIC CORP 






ENG SHINKO KYOKAI 


(22)Date of filing : 


28.02.1997 


(72)Inventor : 


KOTOGAMI YOSHIHIDE 






SUGIMOTO TERUO 
SATO MINORU 



(54) FUEL REFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a fuel reformer 
lightweight and compact, to decrease the CO concn. in 
the reformed gas (to several ppm), to make the reformer 
structure suitable to mass production, to effectively 
utilize the waste heat by heat transfer and to diminish 
the heat loss. 

SOLUTION: The liq. material heating part 1. vaporization 
part 2, vapor superheating part 3, reforming part 4, 
shifting part 4a, CO oxidizing part 5, catalytic 
combustion part 6 and heat recovery part 7 constituting 
a fuel reformer are formed with a flat plate contg. a 
heat-transfer fin, put on one another and integrated. A 
temp, distribution is established along the laying 
direction so that the temp, of the flat plate elements are 
kept respectively at a temp, suitable to reforming, 
combustion, vaporization, shifting and CO oxidation. 
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ecomm^mn^mm^-m^ &s.k*7tfx&&ik 
ji3 9&m<>xmvzffik-m&\.t£&ib. m*imm3 
6(ommm&£ftz>tc^ m^mmmzmtfL-tz^k 

m^m^^hmm-r^^k^x^, apsb#-c© 

So ^C*3. ^lL3 9<Dttt!lz.mtoft*i&hiz.lt. m 

8t<D$m$m&&mK4 <Dm&&tt\z&iy&z>zk i-i 
[oo8 9] ft, ^mmcoMmx^ mm&ffito&tm 

(±) 6 a tfti^^ (T) 6 b (C^fiJU 

»^ (±> e * zmfmim 3 k&K& 4 <om\z.n 

Alt^, (±) 6 a ^3g»2 t v-^ K£fs 

4 a<ora(C#AL-CiR3g95 2 a (C*5tt ZBMfr X *) iSM 

[0 0 9 0] ^HJS^mr^ fV[Hji{K^^fm{El 

HX^i7 a kW&m&7 bt^S'JL. fKMsHRSU 7 a £ C O 
IfcflS&S t^3S^2(OPflt^if Al/d\ f^lell^^7 a $r 
I»2tv7 hg{$4 a O^tCljf ALT^fg$B2 a 1^6 

v&mm&xv <£m-t z> k &\zM$k Ltt^ 
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[0 0 9 1) I1«12. Z<O&W<O$m<0J& 

[oo92] - <Dmw&wmmte. 19^^ o t-s§ 

zmn<DWWLmmfrhM$Li,, ^tzm2(Dmmmtmi 
mfmmm. mzm. suuirsb. comm. m# 
s v ^± mmmn* 

[oo9 3] ~ commit ±Tmhz>wiwmt*t> 

[oo9 4] gm&mms. &tc, r^i^n^ 

<offi^^\M»&wfx¥&gm&mfi»m vitm 
mxhz> 0 z(Dmmmm#xmm$mt* $ j-^* 

[009 5] ^{g^ L5tj COmiHllR^ 7 ©JS/SSrH 

8 \±-&<Dmm#x9t&&mix&izmm*x&±£<D 

-To 

[0096] *m&<nMmi*m&tfxffi&&&m#xm 



(m4_<Dfcm? J > 2 7Sr#fiS) £^T. fel^^^V 

[oo97] mmmu i teTn&Mummu^^M 
temmxmj&^tiiiK m^n^mm^^m^n, 

[oo98] ^<ommjf* i * * 

tttmy^^2 7 &frLxmmtzmzm^fm$m 

[oo99] %m$m 7 &mtzmM<Dfflf&?xn. to 
mmft&n—m-mi-f bthtc?-*—^ k 2 2 ^rii y> , 
tem^nnixas^-c. ±»2 3 (^2 , 3 

9 5>tLfcj8SjKE^f^^S l 5 i »)SN«-t*5o 

(ommxn, 7 <om&v?im& 
[0100] ^i«i4. »r (D^w^mm^m 

jj££r lgil 1 (C7^i^ HtcjoV>x. 4afi->^h^ 3fi 

[0101] ^mmmmxn, ±T2oo«i^ 

Sr^T^So ^v-^ a tirtftSJCfijft^ > 2 7 

%IS:(tfc:TO^^^^cL. fiSS^-f ^2 7cO^JiC 
tsy hftms 8&%m-tZ>c y7h«tTCu-Z 

n F e 2 Or~C eOs^, P d /K \ iOsftteK**' 
[0 10 2] v'7hra:#^il^i7^y2 7^ 

mmm$>z>\< j >2 7mm (t°^^ 
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4 a(oum$m-fgz>w&te, ±u<Dm^mu3^m 
[oio3] isia->7 h^54 a x*&&wtfx&Mmm$: 

(l^oot) <oitm.k1g&»rrz>zblzl:*), is? 
FMPiWS:'>7 N^tcii^O^^ (2 0 0-2 

sot) t^^ti-s. 

[0104] h^a^ 5 . m^<DwmmM<omm 
kmmizfmm&m (±) 6 a, j&^y^&s ro e 

b, y ^/-^+tK^^^-^— ^Kl 8 b. 
i7>f^27, tt^3 0. efeKftfeK 3 3. 36«i 

[0 10 5] *|IJfe03Kli©»KJnSL«>*«a[K»4 
(3 6JI U:T3) ©¥«S»<fc!>*8£*K _bT~ia 

£rs£*0fc*&-*'=*— A-Rl 8 ba»b*JfMrau<z>fLh 
3 31-^-5, 

[0 10 6] #«»^4©«±»^*T»ttftH^«! 
a s i*v\ M?a©*JiefcKa4^>*±TJi-eJ:9#<oeS: 

[0 10 7] HJ£<Z>J&1£6. &fcr^§J3©||J££>j£ffi 

ax_3ii^j^^jD^ x com, mmmmm& 
cosmic 2iii»sfs. lf^^MD^-e 

[oi 0 8] efeK^^^oco^ftt^tico^tcj^i: 



(H 2 +co 2 -> 

So 

[0 10 9] S£oT. 5SW#b<of»(-J:S^, 
omt& 5 <7>iSff4>WiC 0«S<z>i«v\AP 2 

4 ok:. co»ao©vvijp^#£m i ot:jcKSi- 

tttf. »p pm«JLT©CO*SS:a*-e#S 0 £ 
gCO^b^5^AP?U^^2 5 0 < CW±iC-r^t N C 

[oiio] ^mmmmxn m i 3 tc^-r j: 5 x&m 
c oiwi:» 5 cda p §b#£:3B&S5 2 kmm LTBSig u 
m p^^r^jEi^D^ i k mm uxiag-r s r t k 

ugam\z®ferz>o #ico»b»5«Ap« 

^lcJ:SAR»5*DiBl£_L#&2 5 O^TWTpx. 

So 

[0 111] &mcOffik&5<DmnUftXtt&K#X 

^Kt-i^&g mi lot) £TT«f % 
Mr^tit^o z.<D£*>\^ #JicoSMkSi5 5tA 

P3fts;ftm-etfiR^(£?aic)fes j; pt-affiWi-sas^S: 

otfsr^fcj;^ SSia<7)AP-CfiRj£3SSSriiJ!iP*^: 

muncomfc&j&^^ft^x xv-m&co 

[0112] *m&<DMmiz&tfzffi&9mi,&mco 
mk&stDwmwm&miAiztr?** m\c^^x^ 25 
ncomimm, 2 7nfcm7«<>x&z> 0 m*. mm 

&m&-tz>tc#>* —-%(DcomimmkBmy^^t^ 

>2 7SrK*tXV^ 0 

[0113] coiwitt, r^^-^fifr^a 
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[oi i4] 2m<w&te7. w:, z<Dmm<Dmm<DM 
5.© (a) ^£vnw-rz> 0 mm (a) i^w^^ 

^-T«^:ll"CfeSo Ht-*5V^ 5a, 5 b, 5 c teC 

offltfa 2 immt. ia, lb nmwmmjjm^ 

[0 1 1 51 #l£i£Wf^-m, CO«5a, 5 

OSfkS 5a, 5b, 5 c OM^«#:Jl»3!lPjR«fB 1 a f 

[01 16] COWtllP 5 a "CttSW^^^flcj^ 

1 a ^COittS a ©8EJM£|*|R&*fM 5 £ 

J^^gS 1 b t COiMfcfflS a ©«#JCtt!R!*6»fr4 

[0 117] ^*ft$ixfc«[#:JS»*D!»ai bte-fcofiT 

4 5 £I£tt6o r © J: 9 l-s l?aftiftfls:4 6 £ 
SfcftiSft: 45K OSMfcft 5at IMWM 1 a (O 

[oi is] Mt^. mi%mzh®m<o&\i>fflgm&ft 

-rs 0 -^r, m^mzmn^^MM- (mmm -caw 
tf^cDMn&mfcmn ■ m^fDm^zM^xmnm^-r 
*j3, .»#ii^tt 4 5 1 tr, ®&m 

[0119] (b) JeHBSmaKkUfcCO^fbW^fiS; 

Sr^i-. i^ia (a) ««ta/ ( f<ttcoM 
*j?f?)igLgi5 2jir*«^u ±T^mi^mmm^WM 
u*nvtzffimkistcm}$x\ m»mm&mw4 5t 

[0120] mmmm 8 . ^^rcofp^^mwi 
8 tc^s«B^es:«yg©tc^6 c 5 <D&mm?<% 



t£ it C O ^^i-^HT* 3 C H (C*5 v ^ 
"Cs 4 8a-4 8cl^f^i, 48a~47cliC 

[0121] ^Hifeco^^co^tassji, &fC#* 

«lCin?)^S^i4 8 a-4 8 c, CODMfcJB^ 
^±|;iix5COM^l4 7a-47c x 
^t^^5^^ii 0 r»S^tetH-54>»fi4 9 
a-4 9c«HUi^ »B^«:CO» 
<fc«5©Mt#;*^4 8 a t£*AU ^^COW 
£M^4 7 af^A^o 
[0 12 2] &«#*ir^(*#t*rtK4 9 a SriloTS 

*(Dffin\-y£^xcom<kmmn%m&^ comets 
x±jj\cmi, efeH^^4 8boAotii^u^ 

ff#^4 8 a ti3!*iRitcat^s 0 

[0 12 3] ^I*¥ffi^3(f4 7 a^a-eKteL-C. 
±*BM0r!?igU »tfeffi4 9 b$:jioTefc«^tffiS 

tfx<Dffithjjfa\cAnl)mm&X\ mn&QSM&icttZ 

[0124] *$m<ty&m±. &MJf*w^comtm 
-<^ 0 mmmm 1 x^tz x?\^c oimssp 5 (c^a 

[0 12 5] ^K^^CO^b^i5i^A5fut^T(7) 

x^^<^5 0 K?a©AP«5)-e^»$n-5ifc*«, c 

[0 1 2 6] t£oT\ jSI^tHitfcCOSHkSSl: 

coaiP^i^^m»cco^fM^ (^) 

5o 
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[0127] fcstM*. i&^<Dmo^x*mmmm±^ 
7<n£vmox*m<wi7£rz>jjfei>ibz>o mz-tf. mi 

7_lZ.^~f X 5(CCO^LSAP-e(i5, OOOppmO 
COMCTUilMlO, OOOppm (£^U*: 
m = 4) (-4SJ:5t-l5t*U CO^b&saiPi£ 
< -C(i» PPmCC 0»«tc3Ej- LTilli 1 0 0 p p 
(^fvlt,i = 1 0J£Ui) KtS^S^ifefcifcS. 
[0 12 8] ^Lfcat^lRl^^atS^W:, ^tfc 

^4 9 a -4 9 ecDCO^b^OAP^ftPtCfttfT 

^Ha©^!B i <omimm&(D4ffim<DiLs**~-> (as 

[0 12 9] roi^C, *m£<Z>^l!SSrCO»LSB<0 
^^AffifciM-t-ixtf. b. P. s*tfc:J;!?S!6£*L 

[0 1 3 0] mffi.<DMM9. m^, ^<DmM<Dmm<Dm 
m 9 \z.&zmmmmw<D%^&£xm&mmw& 

fcffi5>*IS&IUi|xSS*5 i t^38«^«it Sr«SC«j 
Sit'fc^ St-is^T, 4 1 W:®5>*JS»leIi0lSB % 4 2 

mmxxmmiu^ 4zim&mimmi8m. 2 9 is 

S£|g«. 2 9a tt§S3gffi-e*>3 0 
[0131] 0*. ®^f«J^0^^^cD||^CO^|i 

[0132] ^mm<Dmm<Dm^mmmuu4 1 a mi 

2tc:fij»9^rfc 0 ^^^^4 3 tmmx* 

^4 2or B i(c^-^^^ft, ^n-ettco^^^^ 
[01 33] mM#*m\B}i&^4 2izn&mmi&wmm 



[0 13 4] Lf:^oT, 3[s:|llfte©^»C*5ft5ffi5>»l 

^542 ©ffi«ii]^^«ft:i^isfowi{^ cxmmu&fr 

^O^V^^T-|i^ffi^^j^*P4 3C0®^fiJ#^ 

[0 13 5] £fc. SfS^©ai^^^ffi»#JSR|HWX 
^4 1 £O^^M^^4 3 ^««S^^!iaiHMXSfP4 2 

^ac^yxsj; 5 toasts rntctu. 

V^^^co^ix^^oT^ffl^^j^|FlS4 3 <DM 

[0136] mmmmi 0. m^, ^^m<omM<o 

mmnmfcmm^?;-^<DW&x\ mm***. 
mx±^2mtvtzm%n mmmmsm. 
%$<r>m t &m5m<Dffim\z. c owt{m& 3 mtLxm-f 

—/V mttffiffl) MMt%, 4 1 aii^y— yl^3BSS2 
a (O^TtC^ttfc 2 1£ i S^fJJf^IellDi^. 2 b UtIcSBS 

^ 4H (i^BifiJ 2 b <?mTicis:tt ^ is@ m&m 

[0 13 7] S-CttSSrt-Steo^FSH*^*^^ 

Alffl&a. 5 cttCO^btt3^B % 5bliCO«2 
5afiCOWltir4afii/7 hgp, 3 ti 
^ia*i«"CfeS 0 COiM2^l5bl^^y-;V 
(^^) «B6^J2 a ^tK^^2 b k<Dffl^ -^L 

r c o&titn? m s 5 c ^ y (^^^4) 

^J2aCO±^tC, CO^{^2©@ 5 a^l^gg^fij 
^0^4 1 b^Lr7K^^2 b(DTJj\Z&m$tl 

[0138] £jit. ^n^o^oife^t-ov^rmp^-r 

S« ^ ^ / — ^Sr* £ ^STO^^^W^ 1 
i^my ^y-/^^2 a(C^A$ti5 0 
m&tfS—M^ * ? y—/lsM$£M2 a 
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m& * mm-rzmm&mjZLit&m. y ^ y -wmt 

[0139] y * J —/Vm&n 2 a (7>^^r^(Cig^ 

HJfeOJIg li, y * y — ^3BS$ 2aOg CT(£*K£ 
<^^9T^-<fc2^@®5>iflf^[Bira4 1 a %mf* 

it, «a^^^/— /i^igiaKSr^^rso la-ens 

2 : 3 0frJ^T«^Ufc 0 

[0 14 0] i-fc. «B»^^!»IiIiRS^|BiS±-t?+^ 
f-HWS L ftV ^y ^ y ^l^cDlllC^otli 

tc^tt5 0 ^^o^Tii. y ^ y — s\sfoM$5i$cWlZ- 

amttik*:* 9 / —ti'bttmmz.&nm® 2 b i-^-r 
[0141] mmmmtmm^tc^^j-^m^^ 

—A'titt&*>'?\zffigrtz>z.kfr&v^ ?^?<omSi 
[0142] TKo^WkiaStt 1 0 orr-^^, 3S?g# 

b^trofc^^^^lJ^(Cj:ix^ 1 8 or^Jbo^ 

mm^ 2 b (vm crt- 1 wt m ®#«smemxsb 4ib^ 
t$<Dmmm&&3 : 2Kia#u 2Sb®»#j*&ieii|5i» 

4 1 a ^It^T^ffi^j^^OMffJ^^ii^L 
[0 14 3] fcfc, ^^MM^^^^^f^EHlilX 

^mi^o xmmxximtim t m^mmmmm^ 

[0144] ^mm<omm(D comity 5a-5di 
a , 2 b (Dm, &£xm&m2 a, 2b <Dmm\cmn 



6 C m^M(Dm^nmm^<oum^t:^-r 0 m%m 
mU3 t<Dm&mz£*>is7 hU4 aro«^2 5 ox: 
Ktsr^u m&mmw»4 1 b, 4 1 a ^ffi^r^ 

HWiaSS: 1 8 or, y ^ y -^SfcSISififfiSr 1 0 or 
[0 14 5] &mtfXtei/7 h£fS4 ad^COlWkSl 

wmty^m^im^m^umc^^nni'f, 2 

5 0—1 8 0t«l^^^ o offd, &ft#xfiC 
OBMM5 2&15 b£ii5 0 rrto^ug^^TK^^ 

at>^y— /vstiesaR^rai 8 0-1 0 owm&tz 

i|X^6c efef^i±coM3tl5cf:fdi, 
©iaSdMfrfc 1 0 0*0-6 orSffiwi&feiciR* 60 

[0 14 6] r<Z>J;9fc. ^ 
Z-^i:7Ko^3SfiB0 2^LtcJ:!9. 2»» (y 

[0147] ±m^mmmmx^ mwrnm^tr 
j\s=>-;uT~mwvtzi)K m^mM^kmit^m\^x 

[0 14 8] 

^m<DmmmFf*fc&xmmijfa^m^xmMvxmb 
mmmoMk, muv&mtfx. m&#xk*tm 

[0149]^ ^flcj^^PfSaiBS. COM, m%t 
[01 5 0] !S^2^K(cJ:tK^ ftbSM^as^* 
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[0151] m#m3<Dmm^£ti^ mmm&&& 
[0152] w^4(D&mc£h,^ %m$m&mk 

(DX\ &fe\^tzM%<DW&$:?T0 hkbl^ COt« 

©igft^isrjgttT c omit^mw^m&^^z t a* 
[0153] mmsammizzthtf, %mtiLU&%m 

[0 15 4] §S3t«6©3g§^;iJ;*uf % & 

«8wM&ss, fifciHii&SB. f?b& cow, 

[0 15 5] ft^7 0^^ivlJ:tL^ ftHWRSP. CO 

± * it: 5 r i: ^s-e # 5 £ ^ 5 »j&as fo 6o 
[0 15 6] ££\ *ft>iSL«BS:KftfeefefKPT?(i, 

KSB^^rSPd^efeS^ SrSttti-T 5 ^ t td J; 9 

[0 15 7] |»3ft^8 05IW(Cj;tttf, COWCA 
P asai&T?ffl P fls&ifil:: SiBSMMiJ Hits - £ lei; 
9. ata^APT*ttSJS**Sr*tAlI$*-CCOO^t;^ 



x&w#x&t^±.$-'tz><D&mjk-rz>zbti*'?%z>it 

[0159] m&m9<Dmm\z.£ti&. comtm^m. 
<omi^m&^^m»ir^it^ comitu<D^ 

m^xvmmztx\ coitm^fai^cto 
c oMB£&vmnfo<D&m ^^-efiWs c £ #-c 

[0 16 0] f?t*f 1 0(O»jami ^FErtSr^* 
t JK«E^^fRlHlJ|3llfB{cSD^*ll LT«S Lfc 

[0161] Ift^ 1 1 co^lc <fc*xf:£. S^fMteliiZ 

[0162] mxmi 2omm\z£tu$. m&&&m& 
WMk7k(D2gffi!$tLtz<DX\ &*mw£tt®mgt* 

^-e#So coiMkS5«:3S#ififetcu 2^com 
[o i 6 3] m&mi 3<DKmiz£.ti&. mmtfx\mi& 

So 

[ILL] ^B^^HJfe^ji l i: -5»4^W^^ 
xhz> 0 

I i2 i ^wommmm i t^s^efeK^s© 
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[ BI9 1 *#E©gdfe*>7l^ 2 ^5imi8I« 
I Bi 1 0 1 *I8W<0||J£^^3 tc *3j^#;*!KH§] 
[ [11 1 1 1 **ei©^16©^1IB4l^«t5^ h^cotl 

ia^"r»fffiigi-c*>s„ 

i2 i ^mm^mmcomm 5 m <t -sure l^wss 

[ HI 3 ] ^PJ§<D^<D7F^ 6\ZX Z>m&!f?M • m 

"i b i4 i *ftm<t>3m<omm 6iasc owts© 

[ il 5 ] ^B^OHJS^^ 7 lc J; 3 C OSMbStf) 
[ [Hi 6 ] *^o3Ufio^ 8 tc X £ C 0»^gB^ 

i mi 7 1 ^*w<o^jfi©^|g 8 ic j: § c omik&Wt 



in^cDcomm^^xnmmmm^^-rmxh 
^-tw&mx$>z> 0 

[ 120 ] /i^mass. ^jz^-ji- 

[ [12 1 1 ^CO^v ? ^--/l^^^(DKffffi[llT* 
[M2_2l ^^^^^"/I^^^^f^^ 
[ [£12 3 1 t**^^a-yl^Ja^Si<7?a(Ji^lfiii|a 

[ H25 ] u&<Dmwmkib&fc&<Dmmi<Dm $ tc 

[ Hi 2 6 ] t&feo* * y ~;i^«S§(Dflt3£&*H«s£ 

i iKflcj^jinRffi. 2 as&as. 2 a mww$mm 

2 b tMSBSSB. 3 4 6 

4 a 5 CO^& 7 
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